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' (57) [Abstract] 

[Objects of the Invention] A pin neck is canceled and multifunction LSI equipment excellent in mass-production nature is 
realized. 

[Elements of the Invention] The input of functional circuits 1-4 shares Pins ISO-ISn. and an output is connected with Pins 
OSO-OSm through the multiplexer 5 controlled by the selection signal from the selection-signal pins ISELO and ISEL1. 
[Effect] By choosing one functional circuit by the multiplexer, both I/O pins can be shared in each functional circuit, and 
a pin neck does not produce them. Since it can use being able to choose one of the arbitration of two or more set ability 
as coincidence, the amount of the same chip used increases and volume efficiency becomes large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Multifunction LSI equipment characterized by having a change-over circuit for connecting either the input edge 
of two or more pins for external connection, two or more functional circuits, the selection-signal input circuit for inputting 
the selection signal which chooses this functional circuit, and the functional circuit chosen by the above-mentioned 
selection signal or an outgoing end both sides, and some above-mentioned pins. 

[Claim 2] Said change-over circuit is multifunction LSI equipment according to claim 1 characterized by being the circuit 
which connects to said some of pins the outgoing end of the functional circuit chosen by said selection signal, and 
connecting with the input edge of all functional circuits as a common pin for an input, and other parts of the above- 



mentioned pin changing. 

[Claim 3] Said change-over circuit is multifunction LSI equipment according to claim 1 with which it connects with said 
some of pins, and the direction of signal transduction is bidirectionally characterized by being a switchable bidirectional 
buffer group. 

[Claim 4] Said functional circuit is multifunction LSI equipment according to claim 3 characterized by being the 
demultiplexer circuit which changes a high-speed serial signal into a low-speed parallel signal, and the multiplexer circuit 
which performs the inverse transformation. 

[Claim 5] The data-processing system constituted using multifunction one LSI of one publication among claims 1-4. 
[Claim 6] The data-processing system characterized by having the multifunction LSI equipment according to claim 4 for 
changing a high-speed serial signal into a low-speed parallel signal, the LSI equipment for data processing for performing 
data processing by considering the above-mentioned low-speed parallel signal as an input, and multifunction LSI 
equipment according to claim 4 for changing into a high-speed serial signal the low-speed parallel signal outputted from 
this LSI equipment for data processing. 

[Claim 7] The functional change-over approach of the multifunction LSI equipment characterized by to perform a 
functional change by switching so that one side or the both sides of the input edge of the selected functional circuit and 
an outgoing end may be connected to some pins for external connection of the LSI equipment concerned in the functional 
change-over approach of the multifunction LSI equipment which carries two or more functional circuits , and chooses and 
uses one of them . 

[Claim 8] The input edge of each of said functional circuit is the functional change approach of the multifunction LSI 
equipment according to claim 7 which uses said some of pins as the pin for a common input, and is characterized by 
performing a functional change by connecting only the outgoing end of said selected functional circuit through other parts 
and multiplexers of the above-mentioned pin. 

[Claim 9] The functional change-over approach of the multifunction LSI equipment according to claim 7 characterized by 
performing a functional change by connecting a part or all of the input edge of said selected functional circuit, and an 
outgoing end to said some of pins through the bidirectional buffer group which the direction of signal transduction can 
switch bidirectionally. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to multifunction LSI equipment, its functional change approach, and the 

data-processing system that used the LSI equipment. 

[0002] 

[Description of the Prior Art] Drawing 2 shows the functional distribution structure in a common electronic-circuitry 
system, since it becomes the functional configuration fundamentally hierarchized by any systems, so that it results in the 
lower level of hierarchization — functional distribution — progressing — association between functional circuits — rough 
— it goes that it is Instead, the number of the functional I/O signals for offering the dedication-function to the 
exterior tends to increase. For example, in drawing 2 , an I/O channel, a common I/O driver or an interface, and an 
external circuit E are [ the device and external circuit C where the signal / bus interface circuit which links an external 
circuit A with the CPU section or CPU directly, and the external circuit B were directly managed by CPU ] equivalent to 
a system bus, a common-bus interface circuitry, etc., when the intelligent system which has CPU is taken for an example 
for a memory system, a system I/O circuit, and an external circuit D. In the case of such a system, the functional circuit 

302 serves as a functional assignment which a memory controller or an input/output controller, and functional circuits 

303 and 304 call an I/O channel controller or a share I/O-bus controller, and a functional circuit 305 calls a system bus 
or a common-bus controller. The common-circuit section 301 is the part which unifies and generates the signal from 
each functional circuit fed back to generation of the signal which carries out the monitor of the actuation of CPU and 
uses it in common in each functional circuit and actuation of CPU, and manage the bus state and the bus cycle of CPU, 
or the monitoring of it carries out, and it is equivalent to the machine state controller (MSC) which generates a 
fundamental reference signal and a fundamental clock, the clock generator (CLKGT) which generates various system 
clocks and the various clocks for each functional circuits. 

[0003] When LSI-izing conventionally the circuit system shown in drawing 2 , functional circuits 302-305 and a common 
circuit 301 are designed as 4-5 LSI (four cases build the common circuit section in each LSI) of a different kind. 



respectively, or the whole system of drawing 3 is accumulated as one large-scale LSI. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, when building an electronic substrate and a 
system and LSI-ization was performed for every required functional circuit, the class of LSI increased and there was a 
problem that LSI-ization could not be attained by low cost only to the application in which remarkable mass production is 
possible. Moreover, two or more function modes are built into LSI of one chip, and although it may constitute so that one 
may be chosen from two or more modes of that function, the fundamental function of an I/O pin is being fixed to one 
even in this case. And even if it is used for other circuit blocks on an electronic substrate with one kind of connection 
type beforehand defined for every functional block, connecting and some variations by the difference in local connection 
occur, only one kind of operation or the mounting approach is allowed fundamentally, and the problem of low-cost-izing 
cannot necessarily be solved in the application of a short run die. 

[0005] When a approach (system-on-chip) which accumulates two or more functions (system) which relate to the large- 
scale 1 chip LSI on the other hand is taken, together with the fall of the yield and design cost rise accompanying large- 
scale-izing. the problem of the pin neck explained in full detail below arises. Drawing 3 shows an example of a process rise 
of LSI (CMOS gate array). The die size in the case of both (magnitude of the circuit accumulation part of LSI) assumes 
that it is the same (about 2.5mmx 2.5mm), and supposes that the process rise was performed to 1 -micrometer process 
rule of this drawing (b) from 2-micrometer process rule of this drawing (a). The improvement ratio in a process which is a 
ratio of detailed-izing of this wiring Ruhr is 2 in this case. By this, the transistor count is improving by 4 times. That is, an 
equivalent for about 260 transistors is accumulated also for the thing [ any ] case on the area for one mass on a die by 
the about 64 gates and the CMOS process, and when it is 2-micrometer Ruhr, in the case of 16 masses and 1- 
micrometer Ruhr, it is a transistor count for 64 masses. However, the number of signal pads for taking out the functional 
pin for external I/O serves as 60 pads in 1 -micrometer Ruhr of 44 pads and drawing 3 (b) in 2-micrometer Ruhr of 
drawing 3 (a), and has increased only about about 1.4 times. It is because signal putt is arranged at a line, so that rate of 
increase is proportional to the improvement ratio in a process mostly to that rate of increase being proportional to the 
2nd [about] power of the improvement ratio in a process since the 1 st transistor of this reason is arranged superficially, 
since a current (instantaneous carrying current) capacity required for that it is still smaller as the 2nd reason than the 
improvement ratio 2 in a process to drive the load (mainly capacitive load) connected outside becomes [ the slew rate of 
a signal ] high with improvement in the speed of a switching characteristic — an EQC — or it is because it is in the 
inclination which becomes larger and signal pad size cannot be made so small from the limitation of the current density of 
a pad. 

[0006] However, when accumulating a random logic, increasing in proportion [ almost ] to a transistor count is known 
experientially. and imbalance will produce the needed number of pins between a transistor count and the number of 
external I/O pins in this way. This means that the numbers of I/O pins run short sharply in a random logic subject's 
circuit, unless a memory circuit etc. is accumulated in large quantities. That is, in order to secure many functional pins, it 
will be necessary to use the thing of a quite big chip size (die size) compared with the circuit scale accumulated on LSI. 
and increase of development costs and the fall of the yield are caused also from this field. That is, LSI-izing by the low 
production system has high possibility of causing a cost rise conversely. 

[0007] Four functional circuits (Function) which need the external I/O signal of 40 - 50 pin extent for this for example, on 
a scale of the 1000 gates are prepared, and it sees about the case where the CMOS gate array of a 4000 gate scale is 
piled up. If it is going to accumulate this on one chip as usual, in order to secure the number of signal pads of 160 needed 
pins - 200 pin extent it will become far bigger than the die size which the thing of the big die size of a 10000 gate scale is 
needed by the CMOS gate array which used the process of 1 -micrometer Ruhr, and is decided by the required gate 
number. 

[0008] The purpose of this invention is to offer the multifunction LSI equipment can secure sufficiently many numbers of 
external I/O pins of LSI, and it was made for a pin neck not to produce, its functional change-over approach, and the 
data-processing system using this multifunction LSI equipment, holding down low the development costs of LSI, and the 
manufacturing cost at the time of mass production. 
[0009] 

[Means for Solving the Problem] The multifunction LSI equipment characterized by equipping this invention with the 
change-over circuit for connecting either the input edge of two or more pins for external connection, two or more 
functional circuits, the selection-signal input circuit for inputting the selection signal which chooses this functional circuit, 
and the functional circuit chosen by the above-mentioned selection signal or an outgoing end both sides, and some 
above-mentioned pins is indicated. 

[0010] Furthermore, the above-mentioned change-over circuit is a circuit which connects to some above-mentioned pins 
the outgoing end of the functional circuit chosen by the above-mentioned selection signal, and this invention indicates 
the multifunction LSI equipment characterized by connecting with the input edge of all functional circuits as a common 
pin for an input, and other parts of the above-mentioned pin changing. 

[001 1] Furthermore, the above-mentioned change-over circuit is connected to some above-mentioned pins, and. as for 
this invention, the direction of signal transduction indicates bidirectionally the multifunction LSI equipment characterized 
by being a switchable bidirectional buffer group. 

[0012] Furthermore, this invention indicates the data-processing system constituted using above multifunction LSI 

equipment 

[0013] 

[Function] Since an I/O pin is sharable by using a change-over circuit with two or more functional circuits, a pin neck is 
cancelable, and since there may be few pins, package cost is also lowered. Moreover, although development costs hardly 
change as the case of a chip with each function, and an amount of circuit designs that what is necessary is just to 
manufacture 1 ****** of LSI which built in the required function, since which of two or more set ability can be used for 



tKem, they can secure very high mass-production nature, and can hold down the cost per one chip low while they can 
hold down initial manufacture costs very low. Therefore, a system price can be reduced if a data-processing system is 
constituted using this LSI equipment. 
'[0014] 

[Example] Hereafter, an example explains this invention to a detail. Drawing 1 is the block diagram showing one example 
of the multifunction LSI equipment which becomes this invention, and is the gate array of four functional circuits (the 
1000 gate scale, a total of 4000 gates scale by which each of Function 1-4 was produced by the CMOS process of 1- 
micrometer Ruhr). The input pins ISO-ISn are connected to the input terminal I of each functional circuits 1-4 through the 
signal input-buffer group 7, and the output terminal 0 of each functional circuits 1-4 is connected with the output pins 
OSO-OSm through the multiplexer 5 controlled by the selection input-buffer group 6, and the signal output-buffer group 
8. 

[0015] It is the selection signal (this signal is also hereafter expressed with having bundled with () the signals ISELO and 
ISEL1 given to the pin (ISELO) etc. (ISEL1).) with which the multiplexer 5 was given to the selection pihs ISELO and ISEL1 
in this configuration, other pins — being the same — it switches whether it responds and the output of a functional 

circuit 1-4 throats is connected to the output pins OSO, 0S1, , OSm. That is, the signal generated from the selection 

signal (ISELO. ISEL1) inputted from the outside is inputted into the selection input terminals A and B of a multiplexer 5, 
and the signal from each output terminal 0 of functional circuits 1-4 is inputted into input terminals ID0-ID3. And the 
output signal from the output terminal 0 of the functional circuit corresponding to a selection signal (ISELO, ISEL1) is 
chosen, and it outputs to an output terminal OD. 

[0016] On the other hand, the external input signal inputted from the input pins ISO-ISn is used in common as an input 
signal group which has the function defined corresponding to each functional circuits 1-4. respectively, namely, — 
although a circuit top is described like a common signal and it is arranged — each functional circuits 1-4 — respectively 
— coming out — it is recognized as a mutually different function (function suitable for each function), and is processed. 
Therefore, when a multiplexer 5 chooses the output signal which should be outputted to the exterior, it will be inevitably 
set to the function relevant to those functions, i.e., the function of the input signal corresponding to the selected 
functional circuit. 

[0017] When **** pins were examined to this example, the conventional technique which connects with an I/O pin, 
without carrying the 4000 gates in one chip and using a multiplexer took more than 160 pin extent However, only the 
signal pad of 60-70 was prepared in the die size which carries a 4000 gate scale. However, according to this example, that 
close and an output pin should just have the maximum number of the numbers of pins for which each of circuits 1-4 
needs four functions, this is 40 - 50 pin extent in the gate array of a 1000 gate scale, as the conventional example 
explained. Therefore, if there is a signal pad of 60-70 securable by the die size which can be carried the 4000 gates, even 
if it will be enough and will add the pad for selection signals (ISELO, ISELl). it Is fully realizable. 

[0018] In this way, according to this example, since four functional circuits are collectively LSI-ized while canceling a pin 
neck, development costs fall. Moreover, since the volume of the part increases since it has that a large-sized die is 
unnecessary and two or more functions, and volume efficiency improves, low-pricing is possible. Furthermore, a package 
is also easy to be the thing of the standard level of the number of pins which is not, and can be stopped very low by 
package cost. 

[0019] Drawing 4 is the block diagram showing another example of the multifunction LSI equipment which becomes this 
invention. In the example of drawing 1 . it needed to design so that a functional circuit the input-buffer group 7 and the 
output-buffer group 8 are immobilization, therefore both the number of input signal pins and the number of output signal 
pins are fixed, and that number of external I/O signals is almost the same for this reason might be incorporated with one 
chip. This example enables it to design multifunction LSI equipment by controlling by the selection signal using a 
bidirectional input output buffer, even if the numbers of I/O signals differ for every functional circuit, without receiving 
constraint of the physical number of input output buffers so much. 

[0020] The multifunction LSI equipment shown in drawing 4 Five functional circuits 401-405 where functions differ 
(Function), The multiplexers 406-408 controlled by three inputs of the selection signal (ISEL2 [ ISELO, ISEL1, and ]/IS) 
inputted through the selection input-buffer group 409, The signal input-output-buffer groups 411 and 413 in which it is 
similarly controlled by the three above-mentioned inputs, and each has m+1 piece and k+1 input/output terminal. When it 
consists of the signal input-buffer group 410 which has n+1 input terminal, and the signal output-buffer group 412 which 
has j+1 output terminal and sees from the outside, it is LSI which disguises itself as five kinds of LSI with one chip. 
[0021] Hereafter, actuation of this example is explained, first — a selection signal (ISEL1, ISELO) — (0, 0), and (0, 1) — or 
(1 0) — it is — corresponding to this order, functional circuits 401, 402. or 403 are chosen at the time. At this time, the 
signal (ISEL2/IS) is assigned as one of the input signals of functional circuits 401-403. Moreover, at the time of this 
condition, since AND gate 414 output is always "0", enable input E which activates the output buffer 4110 of the signal 
input-output-buffer group 41 1 is set to "0", an output buffer 4110 is fixed to a DIZEBURU condition, i.e., a high 
impedance output state, it is inputted through inverters 415 and 416 and they incorporate [ each functional circuits 401- 
403 regard the buffer group 411 as an input-buffer group, and ] the input signal from these to each input terminal I. 
[0022] On the other hand. "1" will be impressed to enable signal E which activates the output buffer 4130 of the signal 
input- output-buffer group 413 under the same conditions, it will be in an active state, and it is considered that the buffer 
group 413 is an output-buffer group. 

[0023] Moreover, by multiplexers 406 and 407, the input terminal ID 2 by which the input terminal ID 1 by which the input 
terminal ID 0 connected to the output of a functional circuit 401 at the time of (0, 0) was connected to the output of a 
functional circuit 402 at the time of (0, 1) was connected to the output of a functional circuit 403 at the time of (1, 0) is 
chosen corresponding to the value of a selection signal (ISEL1, ISELO), respectively at this time. And the input signal 
group chosen as the output OD of each multiplexers 406 and 407 is outputted, multiplexer 406 output is outputted to the 
exterior through the input-output-buffer group 413, and the output of a multiplexer 407 continues and is further 



outputted to the exterior through an output buffer 412 through a multiplexer 408. In addition, "O" is impressed to the 
selection input S of a multiplexer 408 at this time, and the output of a multiplexer 407 is always chosen the input terminal 
^ ID 0 side. 

[0024] as mentioned above, a selection signal (ISEL1, ISELO) — (0, 0), and (0, 1) or (1 0) under conditions It can treat 
seen from the exterior as LSI which consists of a total of k+j+2, OISO - OlSk, and OSO-OSj, as an input signal pin as a 
total of m+n+3, lOSO - lOSm, ISO-ISn, and ISEL2/IS, and an output signal pin. 

[0025] Next, in drawing 4 , actuation in case selection signals (ISEL1. ISELO) are (1, 1) is explained. By the case where it 
is the case where a selection signal (ISEL2/IS) is "0" at this time, and "1", the function of a signal input-output-buffer 
group is set up as follows, respectively. 
[0026] (ISEL2/IS) In the case of = "O" 

At this time, AND gate 414 output is the same as that of the case where a selection signal (ISEL1, ISELO) is the 
combination of an except (11) since it is "O" almost, and an input pin, a pin OIS 0 - OlSk, and OSO-OSj serve as [ a pin 
lOS 0 - lOSm, and ISO-ISn ] an output pin. Since a signal (ISEL2/IS) functions as a selection signal, as an input signal, it 
cannot use in this case. It is outputted to the buffers 413 and 412 with which the input terminal ID 3 was chosen, the 
functional circuit 404 was chosen, and the functional signal was defined by multiplexers 406 and 407 as an output buffer. 
Therefore, it can be considered at this time that this LSI equipment is equivalent to what implemented only the functional 
circuit 404. 

[0027] (ISEL2/IS) In the case of = "1" 

this time — AND gate 414 output — "1" — becoming — an output buffer 4130 — being inactive (high impedance) — it 
becomes and the output buffer 4110 of the signal input output buffer 411 becomes active conversely. Therefore, as an 
input signal from the outside, a total of n+k+2 of Pins ISO-ISn and OISO - OlSk will be assigned, and a total of j+m+2 of 
Pins OSO-OSj and lO'SO - lOSm will be assigned as an output pin to the exterior. As a functional output signal, a 
multiplexer 408 chooses the output alumnus of the input terminal [ 405 ] ID 1, i.e., a functional circuit, and it outputs to 
Pins OSO-OSj, and the output OA of a functional circuit 405 is outputted to a pin lOS 0 - lOSm through the direct buffer 
411. Therefore, it can be considered at this time that this LSI equipment is equivalent to what implemented only the 
functional circuit 405. 

[0028] Thus, if a bidirectional input-output-buffer group is divided into some groups, an I/O function is set up using a 
selection signal and it uses combining the input of dedication, and an output-buffer group, it can opt for the number of 
I/O pins which is physically needed with a very high degree of freedom, or its physical arrangement In addition, although 
here shows the case where a bidirectional input-output-buffer group is switched and used for an input. or an output 
depending on a functional circuit, a bidirectional I/O signal group like a data bus may be treated, for example. In such a 
case, what is necessary is just to use a bidirectional function as it is by controlling dynamically output enable signal E of a 
bidirectional input-output- buffer group by the functional circuit actively/inactive to required timing. 
[0029] Drawing 5 is the block diagram showing the more concrete example of this invention multifunction [ LSI ]. The 
multiplexer circuit 501 which changes into the data of 2-bit width efface the data of 8-bit width of face inputted to the 
timing carried out slowly, and is outputted to high-speed timing, Two functional circuits with the demultiplexer circuit 502 
which has the function outputted to the timing which extended the data of 2-bit width efface inputted to high-speed 
timing to the data of 8-bit width of face, and carried out them slowly. It consists of the signal input-output-buffer groups 
504 and 505, the signal output-buffer group 508, the signal buffer group 506, and the selection input buffer 507 for 
switching an I/O pin. It is multifunction LSI equipment which both functions can realize by one LSI by switching the 
function of multi-demuiti with a selection signal (ISEL), and using. This actuation is explained below. 
[0030] Drawing 6 is the timing diagram which shows actuation of the demultiplexer circuit 502, and is actuation when 
setting a selection signal (ISEL) to "1 " by drawing 5 . Since it is selection-signal (ISEL) = "1" at this time, each output 
buffer in the signal input output buffer 504 becomes inactive, and all the output buffers in the signal input-output-buffer 
group 505 are active. 

[0031] In this condition, if the signal IRES for deciding reset processing of the internal hardware of LSI and conversion 
initiation timing is set to active level "1", an input data train will begin to be inputted from pins lOSO and I0S1 from the 
timing signal of the standup of the signal ICLK at that time (high-speed clock), and will be incorporated by a total of four 
clocks (four periods of Signal ICLK) from it. The sum total 2x4=8 bit data for this signal ICLK4 period are changed into the 
data whose period of 8 bit parallel is 4 times the signal ICLK by the demultiplexer 502. Signal ISYNC has determined the 
timing which outputs the data changed by the demultiplexer 502 to the output pins OIS0-OIS7, and after it incorporates 
the last input data for 2 bits inside, it can shift output timing by moving the phase of Signal ISYNC to four timing of the 
standup after it of Signal ICLK synchronizing with Signal ICLK. 

[0032] In drawing 6 , Signal IRES becomes active and the four a ** of data a, b, c, and d are incorporated from the pin 
ICS 1 from the time .of day tO when Signal ICLK started. And it is determined that the phase of an ISYNC signal outputs 
translation data from standup time-ol^day t=t5 of the signal ICLK immediately after completing incorporation of the last 
data d. Therefore, the time of day t5 of drawing is timing to which data (a, b, c, d) are outputted by 8 bit parallel, and time 
of day t1 shows the output timing of the data (illustration abbreviation) incorporated before one from data (a, b, c, d). 
Moreover, correspondence with data (a, b, c, d) and the data value outputted to the output pins OISO and 0IS1 and — is 
[Equation 1]. a= (lOSOO) (IOS10) 
b= (IOS01) (I0S11) 
c= (IOS02) (I0S12) 
d= (IOS03) (10 SI 3) 

It is [Equation 2] when it carries out (OIS0)=(IOS00) 
(OIS1>=(IOS10) 

(0152) =(IOS01) 

(0153) =(I0S11) 



(OIS4)=(IOS02) 
(OIS5MIOS12) 
(OIS6)=(IOS03) 
^(OIS7)=(IOS13) 

It comes out. However (lOSOj), (lOSlj) is the bit value incorporated by the timing of time of day tj from pins lOSO and 
I0S1. respectively G=0"3). In this way, 8 bits of data inputted by 2 bit parallel are gathered at a time (extended 
conversion), and they are outputted as 8-bit rose rel data. 

[0033] Drawing 7 is the timing diagram which shows actuation of the multiplexer circuit 501 of drawing 5 , and is actuation 
when setting a selection signal (ISEL) to "0" by drawing 5 . Since it is selection-signal (ISEL) = "O" at this time, each 
output buffer in the signal input output buffer 504 becomes active, and ail the output buffers in the signal input-output- 
buffer group 505 are inactive. If the signal ISYNC which is the clock of the timing carried out slowly is set to "l" and the 
data X of 8-bit parallel are inputted from the exterior through OIS0-OIS7 to the timing t1 1 of the standup of the signal 
ICLK just behind that It changes into four 2-bit output data (a, b, c, d) from the timing t12 of the riser of the following 
signal ICLK continuously by four periods (with period of Signal ICLK), and outputs succeeding four pins lOSO and I0S1. In 
this actuation, Signal IRES is assumed to be what realizes only the function which resets the internal circuitry of LSI, but 
the function in which the timing which begins to output the data changed into lOSO and I0S1 by the input timing of Signal 
IRES like the case of a demultiplexer is determined may be given. 

[0034] The input/output relation of the above-mentioned multiplexer actuation is as follows. The input signal and signal 
a-d from the input pins OIS0-OIS7 are [Equation 3] first a= (OISO) (0IS1) 
b= (0IS2) (0IS3) 
c= (0IS4) (0IS5) 
d= (0IS6) (0IS7) 

It is ******, and d is outputted to time of day t12 at a and time of day t13, and is outputted to the output pins lOSO and 
I0S1 at c and time of day t15 at b and time of day t14. respectively. 

[0035] In the example of drawing 5 , it has opted for the function of LSI not using a multiplexer circuit by switching the 
I/O function of the bidirectional signal input-output-buffer groups 504 and 505 with a selection input signal (ISEL). This is 
because the multiplexer and the demultiplexer have the reverse function exactly, the number of input pins and the 
number of output pins only become reverse, and the number of pins of a total functional signal is made almost identically, 
so it is suitable to pile up multifunction one LSI together. Thus, if the functional circuit accumulated together is examined 
well, it turns out that it. can build multifunction one LSI very efficiently and effectively. That is, even if it does not use the 
special circuit for the functional switch equivalent to the multiplexer circuit 5,406,407,408 in drawing 1 and drawing 4 , it 
can be said that the example which showed that multifunction LSI equipment may be able to be constituted very 
efficiently is an example of drawing 5 . 

[0036] As application of the example of drawing 5 , clock generation and LSI for control can be constituted, or by carrying 
out a demultiplexer, if further many functional circuits can be implemented, a calculation function circuit etc. can be 
implemented with a multiplexer circuit, and LSI for data processing can also be realized for the function of the common 
circuit (CLKGT) 503 in drawing 5 a multiplexer / by using a multi-demuiti circuit for I/O, for example. 
[0037] The example of drawing 8 explains the example of a system configuration using multifunction one LSI of such this 
invention. In this system, after amplifying with amplifier the analog signal first inputted from the input terminal 801, it 
changes into 2 bit x4=8 bit digital data by ADC (analog-digital converter)802 of a sampling mold, and a total of 4 sets of 
that data every 2 bits each are inputted into four demultiplexers (LSI-A) 803-806. Demultiplexers 803-806 perform the 
almost same actuation as the demultiplexer explained by drawing 5 and drawing 6 , and change the 2-bit input into the 
data of 8 bit parallel. Each output of demultiplexers 803-806 is divided into 4 sets of outputs of every 2 bits, and each 
class of the output is inputted into four arithmetic circuits (LSI-B) 807-810 about every demultiplexer. Each 807 to 
arithmetic circuit 810 output also has 2 bit x 4-set composition, and it is inputted into the multiplexers (LSI-Q) 811-814 
this output of whose is four too. This multiplexer is almost the same as what was explained by drawing 5 and drawing 7 . 
Finally, the serial data of the 2-bit width efface outputted from each multiplexers 811-814 is inputted into sampling type 
□AC (digital-to-analog converter)815, is changed into analog data, is amplified with amplifier, and is outputted to an 
analog output terminal 816. 

[0038] Clock generation and a control circuit (LSI-D) 817 The system-reset signal for generating reset and the external 
reset output signal ORES of an internal circuitry for the high-speed system clock used as criteria to an ICK input is 
received in an IRES input, demultiplexers 803-806 — with reset-signal ORES through which it passes, respectively clock 
signal OCKADC to ADC802, and demultiplexers 803-806 ~ clock signal OCKA 0-3 through which it passes, respectively, 
and arithmetic circuits 807-810 — with the clock signals OCKB0-OCKB3 through which it passes, respectively 
multiplexers 81 1-814 — clock signal OCKCO- through which it passes, respectively — clock signal OCKDAC of 0CKC3 
and DAC815 is generated. 

[0039] Although demultiplexers 803-806 and multiplexers 811-814 are almost the same as multifunction LSI shown in 
drawing 5 as mentioned above Demultiplexers 803-806 carry out differing based on the inputted high-speed reference 
clock signals OCKA0-OCKA3 (ICLK and equivalence in drawing 5 ). The tow speed clocks 0-OSY [ OSY and ] 3 for a 
synchronization which have one 4 times the period of this are generated it is having taken the method of inputting Clock 
OSY into the input terminal ISY of arithmetic circuits 807-810, and inputting clocks OSY0-OSY3 into the input terminal 
ISY with which multiplexers' 811-814 correspond. Moreover, a multiplexer does not need reset input, either but makes the 
synchronous-clock ISY input and the 4 times as many standard-of-frequency clocks OCKC0-OCKC3 as this from a 
demultiplexer the simple structure acquired from clock generation and a control circuit 817. However, there are not a 
multiplexer / demultiplexer ability multifunction [ LSI ] shown in drawing 5 , and an essential difference. Namely, what is 
necessary is to set the selection signal (ISEL) as "l" (pull-up PU). to consider as demultiplexers 803-806, to set a 
selection signal (ISEL) as "O" (pulldown PD), and just to consider as multiplexers 811-814 as multiplexers 803-806 and 



demultiplexers 811-814, using LSI shown in drawing 5 . As a data conversion feature, it is almost equivalent to drawing 6 
and the thing shown in 7. In this way, by changing the analog data inputted into a high speed in the whole system shown in 
, drawing 8 into the digital data slowly carried out by the demultiplexer of the preceding paragraph, the time amount which 
data processing takes was secured, to the data, required data processing (filtering, complicated data conversion, etc.) was 
added in the central arithmetic circuit, and the function which changes the output into again high-speed analog data by 
the latter multiplexer, and outputs it is realized. 

[0040] In addition, in the example shown in drawing 8 , although only demultiplexers 803-806 and multiplexers 81 1-814 
were explained as an object multifunction [ LSI ], if accumulation of more functional circuits is possible as mentioned 
above, it can also manufacture multifunction one LSI of the form which also accumulated both the functions of clock 
generation and a control circuit 817, or arithmetic circuits 807-810 on one chip by adding the multiplexer circuit which 
changes a function to a selection signal. In this case, since the number of I/O pins of arithmetic circuits 807-810 
increases more than the number of I/O pins of demultiplexers 803-806 and multiplexers 811-814, if the total of a pin is 
doubled with a demultiplexer or a multiplexer, it is necessary to reduce the I / O data number of bits to an arithmetic 
circuit, for this reason — being alike — for example, the bit slice of the I / 0 data which consists of 8 bits of present 
condition 2bitx4 is carried out to 4 bit data of 1 bit x4 (that number of part LSI increases). Conversely, it is very effective 
if it doubles with the number of pins of an arithmetic circuit, and the configuration which enlarges data width efface after 
demultiplexing in a demultiplexer and a multiplexer and in front of a multiplexer (for example, 16 bits), and increases the 
number of arithmetic circuits (for example, it is made 8LSI) is taken. In addition, it can be said that it is easy to 
accumulate it together with other functional circuits, such as a demultiplexer and an arithmetic circuit, as multifunction 
LSI since control of the physical number of pins at the time of a design is easy and there are many outputs on the 
character in which clock generation and a control circuit 817 generate two or more signals of a function of the same kind. 
Moreover, as mentioned above, if the physical control at the time of the design of the number of input pins and the 
number of output pins prepares a bidirectional input-output-buffer group and it enables it to set up the condition of I/O 
finely, it is easily possible. 

[0041] Drawing 9 is the modification of the system of drawing 8 , and is premised on treating the ultra high-speed analog 
I/O signal of SOOMHz - 1GHz (it is expressed as 500 MHz+alpha) extent on the level of the sampling cycle of ADCs 903 
and 904 and DAC940. However, the cycle steal is used for ADCs 903 and 904, in order to secure sufficient sample hold 
time amount and to sample certainly the ultra high-speed analog input data (it is a sampling important point at 500 
MHz+alpha) inputted from the analog input terminal 902 by ADCs 903 and 904. That is, by distributing analog input data to 
ADC903 and ADC904 by turns, it constitutes so that what is necessary may be just to sample by 250 MHz+beta per each 
ADC. In order to perform this cycle steal, the reference clock for the sampling of 250 MHz+beta reversed mutually is 
supplied to ADC903 and ADC904 from LSI (CLKGT-A)905 for clock generation. Moreover, if the method which divides 
into two blocks in this way. and samples each by 250MHz+beta is taken, since the sampling rate of ADC can be dropped 
respectively. The switching noise at the time of the switching noise and output buffer inside ADC driving an external load 
can be reduced. Since the definite time amount of that a stable analog to digital becomes possible and the digital data 
outputted is also securable for a long time. Also in the data latch actuation to the demultiplexers 906-LSI 913 of the next 
step, allowances are born to the setup time, and positive digital data processing becomes possible henceforth. 
[0042] In this example, the conversion function (in the example of drawing 5 and drawing 8 , it was 1:4) of 1:8 is given to 
demultiplexers 906-LSI 913. That is, the data of 2 bit x1 were inputted and it has changed into the data of 2 bit x8. The 
synchronous clock (SYNC) and reference clock which are needed by this demuiti PUKUSA 906-LSI 913 are supplied from 
LSI905 for clock generation. Moreover, demuiti PUKUSA 906-LSI 913 is also generating the reference clock to LSI 914- 
929 for data processing of the next step. Since the sampling frequency of 250 MHz+beta becomes equivalent to having 
been changed into 1/8 by demultiplexers 903-LSI 913, the criteria lock frequency to this LSI 914-929 for an operation 
serves as 32 MHz+gamma. 

[0043] Using the thing of 8:1, the latter multiplexers 930-LSI 933, and 935-938 perform transform processing exactly 
opposite to Demultiplexer LSI, and they change the data sent in from data processing 914-LSI 929 with the sampling 
frequency of 32 MHz+gamma into the data which change by 250 MHz+beta. And using the multiplexer LSI 939 of 2:1 of 
the last stage, a total of 16 bits of every 8 bits data from two blocks separated with the cycle steal is changed into the 8- 
bit data which change by 500 MHz+alpha, and they are outputted to DAC940. DAC940 changes the 8-bit digital input data 
into analog data, and outputs it to an output terminal 941. In addition, LSI (CLKGT-B)934 for clock generation performs 
supply of the reference clock to each demultiplexer and a multiplexer, or the clock (SYNC) for a synchronization. 
Moreover, in this example, LSI (CLKGT-A)905 for clock generation is performing supply of the reference clock to 
CLKGT-B934. and the clock (SYNC) for a synchronization, 

[0044] In this example of the above configurations, in order to treat very high-speed analog data, possibility that it will be 
necessary to constitute from LSI (for example, LSI using GaAs or an ECL process) using LSI with other blocks high- 
speed one or more ranks or the manufacture process in which high-speed switching is possible except for the data- 
processing block by the data processing 914-LSI 929 which can operate to the timing (32 MHz+gamma) carried out 
comparatively slowly is high. Therefore, although LSI for these demultiplexers, a multiplexer, and block generation is 
incorporable as multifunction LSI, it cannot design so that the data processing LSI from which a working speed differs 
may be incorporated together as multifunction LSI. In addition, in this example, 16 data processing LSI will be used and 
will be constituted. Although the bit length of the I/O is the same as that of the example of drawing 8 , as mentioned 
above, it is possible to low-speed-ize an operation period to 1/16 of the sampling frequency (500 MHz+alpha) of a original 
oscillator. However, since every LSI is almost the same, when the number of I/O pins can incorporate data processing 
914-LSI 929 on the chip same as multifunction LSI as other LSI depending on the contents of data processing, it 
becomes more efficient. 
[0045] 

[Effect of the Invention] According to this invention, the effectiveness of that the number of I/O pins became a several 



times as many functional circuit as this and equivalence is acquired, and a pin neck can be canceled. That what is 
necessary is just to manufacture 1 ****** of LSI which accumulated the required function, development costs can hold 
^ down initial manufacture costs very low, although it hardly changes as an amount of circuit designs. Moreover, since LSI 
of an amount several times the functional circuit of this will be produced for the same chip at the time of mass 
production, very high mass-production nature is securable. For this reason, it becomes possible to attain LSI-ization 
enough also by the system which does not carry out little deer production. Moreover, a package is easy to be the thing of 
the standard level of the number of pins which is not, and effective in the ability to also hold down package cost very low. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the multifunction LSI equipment in this invention. 
[Drawing 2] It is the block diagram showing the general configuration within a local circuit block. 

[Drawing 3] It is the related explanatory view of the scale of LSI (CMOS gate array) which can be circuit mounted, and 
the number of I/O pads. 

[Drawing 4] It is the block diagram showing another example of the multifunction LSI equipment in this invention. 
[Drawing 5] It is the block diagram showing one example of the multiplexer / demultiplexer LSI equipment in this 
invention. 

[Drawing 6] It is the timing diagram of the demultiplexer actuation in the example of drawing 5 . 
[Drawing 7] It is the timing diagram of the multiplexer actuation in the example of drawing 5 . 

[Drawing 8] It is the block diagram showing the example of 1 configuration of the system using the multifunction LSI 
equipment in this invention. 

[Drawing 9] It is the block diagram showing the modification of the system of drawing 8 . 
[Description of Notations] 
1-4 Functional circuit 

5 Multiplexer 

6 Selection Input-Buffer Group 
401-405 Functional circuit 
406-408 Multiplexer 

409 Selection Input-Buffer Group 

411 413 Signal input-output-buffer group 

501 Multiplexer 

502 Demultiplexer 

504 505 Signal input-output-buffer group 
507 Selection Input Buffer 
803-806 Demultiplexer LSI 
807-810 Arithmetic circuit LSI 
811-814 Multiplexer LSI 
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(b) ©1 ymJU-;Pr6 O-'N*'^ FiJECorteOi^^ 1 . 

4f§fiSL*^^<Ji-pt:i,^^ci,^, c;©ili©mn3:. f- 
=7y'J7.^ «¥SWiciEg $ n s ©^^©Ji^jD^it?' o 
•fe;^ip)±Jt$©aiS2^(cit^!i-r5©{c*tL. fi-^/^'y 30 
h u.mKt<cmm. $ ti-s ©^-^©liDD^^ni ij.t'd ;^ iS] 

iJfc^tci:[:{^(|-r-5*^6r$)So Eicm2©SE&<!:br, 
:/D-fe;^[S]J:J:b$2J:0 4>/hS<^c-p-Cl,^-S©tt. J^gp 

5©{Ci^:'Siftms §;fi*ix-f 

[0 006] iC 5*57 ^^^^ A|feiM|||fiT^)i'&. 40 

IS i f >|!t i ©Pal CC 7 >^ ^' 7 > X D r 

A^t'O, ■5>yAa§ii^f*©[5i8S-ni;^iS{cAffl;'jf> 

J:b-<■C*^^^»):^*^l:9^•;'7••!^^'X (ii'-ClJ-'CX) ©fc© 
§$'3©fg;T5:JS<. T^cfc^. ^«4M->;^7-AT-© 50 
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LS i^b«j2«:3;^h±#?&ffi< BjtfettA^iit^ 

[0 0 07 : C©Ci5r. 1 0 0 0 y- h^i^T 

4 0 ~ 5 0 b:>^mmsxiAtiit)fsm'i^ttmm 

I5]?g (Func t i on) ^4-3ffl;tL, 400 0^'- 
1 6 0 f>-2 0 0 t•>S]ef©^i^>'^• FS5[ 

Mosy- h7U"fei 0 00 oy- F*M©;*;*^cy 
-y- X© i>(Di)i-i!.-m i itr o . ii2:>g^c y- f ^v&it ^ 

[0 0 08 ] :^m^(ommt. l s i (Dr^^nmR'^m 

SB#©SfS3;^ V=^&<i(\\x.-o-o^ LS I ©^^SPAUi:^ 

«:Lfcv;b?-7 7>i'->a>LS I ggi-€-©«fig^?Jj^ 
J^D>'C©v;b5^7T>i'->3>LS I ^g?:flat^ 

[0009] 

[ifa%)ii*-rs/c2*©^ie] ^^mmo 

mns^ic ct 0 3MtR $ nfc1^lig[5i!8©A;t)^R!>'ffi;bS 
(D-l5XktW5 <!:±ie f>©-a5i ^8,^1" Sfc*©W 

a>LS I^M^H/T^-r^o 

[0010] Ecc*#feBj«, ±fat)fftip|s§*5. ±tsjitR 

g|5iei^tSlHlSS-C*)0. ±iEf>©fte©SI5»(*> itji 

©A^3fflf>i u-c-r-<-c©tgtei5i?s©A;'3ffitcm$ 

[0011] gCc:$:|eBj{i. ±iBtO^[DlSgAJ, ±ief> 

©-gPKgiK$n« -e©<t-^^f^*TOi°)ic^j$^ 

[0012] MJC*|6BJIJ. ±52©-7;bg^77>:J7t/3 
[0013] 

5 I * 1 5^ 7'M^Tn«M< . fi^ ©m^J^-^5^ --^ 

I9^-;'7'^:^c'3©3XF?:ffi<Jfli^SCi*5-C# 
5. iJeorC©LS I^g?:WfflLriifi[$a}iix;^f-A 
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[0 0 14] 

(F u n c t i 0 n 1 ~4©S^ lMm;U-JKOC 
MOS:/oi2;^-cf'fi!i2n/ci OOOi-'-hJM. -^tt 
40 0 oy-h^i^) o-jr-- hrnT*^. A;f3f> 

] SO~I SnitimX^^^vy rmi^iYbX^m 
ilK 1 ~ 4 OAj'jJigi^- 1 n> SfcSmiHlgS 1 

- 4 ©Hl;'3^-f 0«jMil?A;^^< 7 7 r 6 CC j: O 10 

LrtH:t)f>os o-osmig^?nrt,iS. 
[0 0 15} c©«fiXJctei,ir. ■7j]^^:/v{pVbitm 
!;?b->ISEL0, ISELl (C#x ^nfcilMt-^ 
( WT. C ©ffi-^ b- >iC^i b tciE^ I S E L 0 . IS 
ELl?r()t<<-5fc(ISEL0). (ISEL 
1) mvmto ffi©fMCOl^Tfc|SIil) JCjSiDrttl;^ 
f>OS0> OSl. — . OSmKlitglHlSSl ~4© 

iStR{f# (ISELO. iSELl) tf-b^btcm^ 

(Dm^^^Atl^l^ I D 0~ I D 3 (CA;b$n-5. ^LT 
iiiR^-^ (ISELO, ISELl) tciambfcm&M 

[00 16] -13. Xt)t:>\ so- lSni}^bXJj-$ 

ti. ieasiTt:t>e*3, ^jstiieissi -'4^n^nT« 
[0017] :i^mMmc^^^ym^mbx^i>t. 

4 0 0 0 y- h ?r 1 5^ ^'CC^UtL/T i-if?: 
fflU-r^cAt±l:^Jf>{cgiK-r5fi£5feR'#rii. 160b- 40 
>SeJi(±^SL/?i:. U7!r.L.4 0 0 0 y- FJl^^r^tg 
T-Si^'l'If-l'XriSe 0-7 0©^f-^>'^■->' KL*^swe> 
ia^jr*3o;fco iC6*5**W!l(cJ:5i. A. ^ti^y 

£ fctC 4 oOtifig^lHlSS 1 ~4 ©S^ *i!£<S<!:TS t'> 

^©(^©«:*:©M*i*)nti«t < > c nwite^fe^j-csftHj 

L//cJ:^CCl 000y-hffl^©y-l-7b'rr40~ 

5 0 b->fi]gr&^, |jf->r4 0 0 oy- h^iSTt^ 
ii-<^'<x-cm^°iWiQ 0-7 o©ft-^^s.;, h-*ii,n 

li+^-C. mim^ (ISELO> ISELl) m<Of<. 
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[0 0 1 8 ] C^UTMrSWCjrSi. b->:^->i7?: 
)B?STS iSiC 4 orotsefeiasg^ ^ <b i?)T L S HtTS 

SCi. 1tl!!©m^J#-^*^6-?-©^>/i:l:t4Mfi*5iii 
TfiS3?6^*J(S]±-r-5Ci*^6MS^b*5-c»?,, Sic 

©rft < . v'! ^ - y n h fc|^S«:fS< Wx. C i 

[0 0 1 9 ] ia4{J:. 2is|%B^(c/j:.Sv;l/^7 T>^->3 

>L s I 'mm.miomm.m^nstfrj -j mxh^. la 

8d«r$)0> fifoT, A:'3fi-^b->Sitscxi±l;^)li-^ 

VTimy^^xmum'^x^um^ctx. mm^u 

AtU*^-? 'J y r l^©m^-enfiSW-2> C i i^l < 
7T>i7>/3>LS I^M©^tf-^^7^C<!:*i-C&5J: 
^{CL.ft:fc©r-*5o 

[0020] 04tCmO/c-7jV?-7T>i7->3>LS I 
ilg«. ^tlC^^cS 5o©titgI5iJS (F u n c t i 0 
n) 40 l~405i. M^UKtiJ^vy 7m^0 
brA:^3*aS^if?(t-^ (I SELO. ISELl. I 

SEL2/'i s) ©3o©A;^jr«?n^vju5^7"b 

i'lJ-4 0 6-4 0 8 151 D<±te 3 -^©AjbrttSIl 3 
ii. ^^*5m+ lfiRc;k+ l<i©AHl;^J'ai^«:W-r5 
ff#Alti:t)'''«i'7 7ffif4 1 lSO*4 1 3 t. n+m© 
A^ffi^^^WrSff-^A;^^-! -^7Tep410<!:j+l^i 
©l±J;ti4m^^W-r5{t#ffi;tl^-«"^:7rS¥4 1 2*^<E>fiSo 

rt^r. mii*^6^-5i, i^y7'7:5«M©LS uc 
^#-r5LS i-c4>*. 

[ 0 0 2 1 ] OT. *^^iJ©li{'F4lftWtS. ^-fjM 
m%^ (ISELK ISELO) AMO. 0). 

(0. 1).X«(1. 0 )©<!;#«, C©)Btc:^Jt,L 
-rmi5ISS4 0 1 , 4 0 2, *fc(J4 0 3A^SJR$tl 
2>. C©B#{f-^ ( I S E L 2/ I S) fJ, jiSI|513S4 0 

1-4 0 3©A:^{f^©i -^iUTSJOf^i^f e.n-cii 

5, C©^ff©B#7>Ky-h4 1 4ai;^i3:«fC 
ro J X$>^1fih, ■iyj'i'-^A 15.4 1 Q^ihbX 

A 1 1 o^rTi'T--^ :?'^-r^-f^-:/Ji'A:^E« roj 
i^t»), Ul;'3^^*•:;7r 4 1 1 0 A^r -f €-7';um^, IP 

/^'^-/>b•-^>xm;^)tt.^K:@s$n, siteeii 

8g4 0 l-4 0 3^^:>'^'7 7 7gp4 1 l^Kti'^vyrU 

[ 0 0 2 2 ] m-^i^rx^^x\iit)J■i wru 

4 1 3©ai;>3/^•--'7T4 1 3 0 47 ^ :/CCT-5 -T * 

-7';Mf-^ECc« r 1 J iiitmtnxri^T-t^'imt 
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ho 

[0 02 3 ] SfcC©Bt. -7;b?7'Ui'1^4 0 6S(y^4 
0 7 -CttjiiRm^ (ISELl, ISELO) ©filtCjFt 

?nfcA;b^^i Do*5, (0. i) ot#^«gisis§4 

0 2 ©ffl;ti(cSi^stx;^cA;f3JiBi^ 1 D l (l > 0 ) 
©i m^M^A: 0 3 ©liJ;dtcS«^$ n/cA;'3a^=- 1 D 
2*i-en^txS!;?$ti€), ^L,-C-&v;l/^7'bi7-!t4 0 

6. 40 7<Diiit}ODicMVi^McXt}iM^n^&t}$ 10 
n. v;V5^yL'i7-t^4 0 611i:^«Afli^J''-<^'7 7Sf4 1 
3^/M^T^^g|5'^tH;']^n> $;c-7Jl'?-7"Ui'-9-4 0 7 
©m:tlW;^l^rv;l'5^y"U5'-!f 4 0 5 6icUi 
:^)-'-?-;;7r'4 1 2^ffl,X^\-$li^\ii:fj$rih, J^fcC© 
ttv;l/5^7'Ui'-y-4 0 8©3S!RA^S{CW fOj *5En 

Jn§nrte«3, ^(cA;'3JS^i DOiJ. gp%v;i'^7-b 
i'-9-4 0 7 ©W;»3*sil«n-rc^S. 
[0024] «±©J; ^{C> jSiRft-f (ISELl, I 
S E L 0 ) AS ( 0 . 0 ) . ( 0 , 1 ) , X(i ( 1 . 0 ) 
©^ffTrti. ?fg|5*^6*^iA^)fi^f ^ib-C I O 20 
S0~[OSm. I S0~ I SnS.L>:i SEL2/I S 
©^ftia+n + 3*. ffij^fi^f^iUrO I S0~O 
ISk, OS0~OS j©-^gtk + j +2*i*^e.^S(S 

[002 5] ;^(C|14K:*il,^T. ( 1 S E L 

1, isELO)*i(K 1) (om^oym'^^^m 
h, cci^^^iRm^ ( I SEL2/I s) A« ro J 
om-^t rij ©ii^r. -en^ntiTci^icft-^A 

[002 6] ( I SEL2/I S) = ro J ©Ji^. 30 
C©it7>'Fy-h4 1 AiHtJit FOj TiSsiPe). 

( I S E L K I S E L 0 ) *5 ( 1 . 1 ) WJI- 
©ffl^^bii©Ji^tiJ{3f|5Hi-C, f> I OS 0~ I O 
SmjaO'l S0~I SnASA:^)f>, b->OIS0~O 

1 SkRil>*OS0~OS jA3m:^f>i^c-5, ft-§- ( I 

SEL2/I s) imiRm^tbzmmrh<DT. c<d 
m'^itxt}imt Lx\tm^'hc tifiX'^Ui^K -7)19 

77 tbxnm^tltu-^yyr 41 3RU4 1 2{CtB;^ 40 

^!fo-CC©it. :*:LSlgg«. m&E^4 
Q4(r>h^-(yv''}jiyV b/c*>©<!:^ffiT4)-Si.&tc 

[0 02 7 ] ( I SEL2/I S) = ri J 
C©<!:tT>h'^'-b4 1 4Hi;^» Fl j tUn . 
i^vVy4 1 3 Qifii^T^-TH^ {is-i^y^-T^ 

7. ) ttj:*). micimA\ii:h^^ vyT4i 1 <D]ti:bJ^ v 

77 4 1 1 0*57^'?-^7'i^c5. fif-p-C. i^gP*>e)© 
A:^m^il/-nif> I SO~I SnRO'O I S0~O 
1 Sk©-^ltn + k + 2*AST-9-^>3fi, i^gP'NOHi 50 
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:^»f>iL/T«f>OS0~OS jRO'I OS0~ I O 
Sm©^if j +m+2:^i}iT-^'{>-$nri^hCtlZtj: 
5, «ai:tlft-^ib-C». ■7)l9yuiPV4 0 8i)'iA 
tl^l-\D\. -r^fiDfe. miil!84 0 5©tti;^lOB5r 
jMtRL/-Cf>OS0~OS j K:tB;^L. $/c«tg[5IS§4 

0 5©|li:^OABil«^^•2»77 4 1 l^/M/Tt:->IO 
SO-I OSm(ctH;^§ia€,, tJf-^fCCit. c©L 
S I «Bia> ti«g[iS§4 0 5 ©i5f ^: >7' i; ^ > h Ltc 

[0 02 8] C©<fc^CC. 7J5:&lS]Alii;tlA.;,7 7ll'&U 

<o*i©y;b-7-tc^«iio-c. mv{m^^mi>xx\iiti 

%4A!ii;'3 f>i!i^-e©wiw^j:ies^^*?) c i*i-c 
^s, Jtrtecc-cis. 7jj:^[6]©Ata;b^'<v7Ti¥?:A;^ 

B. I^ilA^i:;^)^^* 7 7 if©{±5;b -i" 4^ - 1/;^!^ E 
:^r&]©iitfe^-e©s i^mmttim^ 

[002 9] H5{a. 2|sf6B^©J;0*f*W!'j:v;l/5^7 7 
>^'i^3>LS I©j|]SiS{?«?:/T^-r7'ci'?i7|l-C. «9)-5< 
«)0/ci?'r5>^^-CA;^3$nS8tf-y Hfi©7'-5'=S:2 
HS©f - ^K^^orSilAid? ^ s >i^Ttii:^-r 

:ti§nS2 f > h^i©r-5f?r8 tf v Ki©-f - i^fclS; 

rv;b?7>i'-tMiSg5 0 2i©2-:)©t^fig|pIgSi, A 
tB;^ b->©^i5 }^A?:^f^ fcJ?)©m^Aai:ti^^' f 7 7 
5 0 4, 5 0 5, ^^Witi'-^vVrm^O^. \s^J<v 

( I SEL) {cJ;0v;l/?-/-fvjl/5^©tgfig5:W 
"^Jftjftffll^SCir, M7^©IStg*no©LS im 
3gr^5v;b^7 7>i'i'3>LS 
c©Ujf'F%giBJ^S. 

[0 03 0] 06 IS. rv;U^7"^i7-t)-|i3§5 0 2©S!i 
{^^jSTf >f Af-t- hr, ll5rjilR<i^ (I SE 
L) ?:rij itfcit©lttl<'p-C$)?.. C©t#WSf? 

^t-^ (I SEL) = r ij vhi>ti^h. mnx^tiJ-^v 
7 7 5 0 4rt©ffl;'^''^' vy7m^ttii>iYTi>t A zft 
u *) , imxtiiti'^ f 7 7 gf 5 0 5 rt©i±i:^>'-? 7 7 

[0 03 1 ] C©ttS|-C, LS 1 ©F^SP^^- K-^iT© 

1 RES*i7i'7'-^ 7'lx'<;U r 1 J icUht. ^(Ott 
©ft^ICLK (^mi'O yi^) <D^%±m<D^^ S. 

>ifm^^'';>xt)f-^n-f}ify]oso. losi*^ 
e>A:t)$njs*. ^ti4i'viy^ at-^i CLK©4ji 
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m ^m]hthi>. C©ft^ I CLK4jg|»3^^©^tt 
2X4 = 8 t7 h©7'-i'W. ■f-7;U5^7'U^f-5 0 2 

-iiicmkitl^, <t#ISYNC«, f'vjl/^-^'Ui? 
-!^5 0 2-C^}ft3n/tf^-i!=&Hi;t)f>O I SO-0 I 
s 7 -viU:^;^ 5 5 > i7'^^es6r*j O . ft?^© 2 f 

I SYNCCD{iffl?:ft-^I CLKic|5]S||L-ri^8!)-r?>C 

[0 0 3 2] 06f«. mm RES*47i'f--r T'tCJi 
i3 . I C L KifiiLhiL-h^-^Mm t .Ji^ 6 4 ooo 
f-ifa> b> c. d*«f> I OS 1 ^-e-IXi^iiSnr 

Oft-^ I C L K <03i-^±*3 0 t = t s *^ - 
:^?:ai:^t€>J:^K: I SYNCft-^<D{4+B?rSfe-CU 
■5. tje-^r, 0©H$^ItJ*. T^-S? (a. b, c. 
d) *58 try ^-'^•^^;^rtB:t^^n?)i^-^ 

0. ^^JtJ*. 7"-^ (a. b. c. d) ctO 1-oir 

^(^TU-5. */c7=-:Sf (a. b. c. d) <ttU:/3f> 
0 1 SO. 01 SI. •-{Ctii;'33nS'f-fii<!:©*tjS 

[itn a= ( ( I OSOo) . ( I OS lo) ) 
b= ( ( I OSOJ . (I OS 1,) ) 
c = ( ( I OSOJ . ( I OS 1,) ) 
d= ( ( I OSO.) . ( I OS 1.) ) 

m2] (01 SO) = { loso.) 

(O I S 1 ) = (I OS lo) 

(O I S2) = (I OSOJ 

(0 I S3) = (I OS 1.) 

(O I S4) = ( 1 OSO,) 

(O I S5) = (I OS 1.) 

(0 I S6) = ( I OSO,) 

(0 1 S7) = (lOSl,) 

r&s. fiu ( I OSO,) . ( I OS In) «B$^t, 
©5?-<'5>::/K:f>i OSO. I OS 1 *>e>*n-e*aD( 
*:)jisn/ct^-^ vm-ch^ ( j =o~3) , c^ur, 

[0 0 3 3] 07«. 05©-7;L'9^:7"Ui7+J-|51gS5 0 1 
Ott^'P?:jj^r^-rA5^r- h-C. SSriStRft^ (I S 
EL) ^ roj iL/cit©lilf'f-C**. COitKiM 

mt^ ( 1 SEL) = roj f A5*^e>. {t^Aai:^^^* 
ta 0 . ^t■tA^tl;tl^^■ y 7 7 ffifs 0 5 rt©^h;tI/^• y 7 7 
yt/(0{;xjvip-ch^\m I SYNC*s r 1 j i^cot 
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^©iSmo^t^ 1 C L K©Sl-^±*5t3 5 > t X, 
•C51-g|5A^60I SO-OI S7%:A-bt:8 tr ^:; h©^^-^ 
U;b©7"-^fx*5A;t)$n^.i. ;^©{t#lGLK©± 
*^i)©$'r5>yt,,;iii6411»!^ (fi^I CLK®)i 
m)'m^.{^X\r><D2\^'jY<omtif-^ (a. b. 
c, d) CC^ftL/, f>IOS0. I OS 1 «:4-:)3:S^ 
Lrtti;'3-rS. WF©«^, ft-^I RES«LS I© 

rtspmss^ -fe h T ^titg©^?»'^ii^-r ^ *>© iiss 

10 ES©A:ti5''r5>5^«:J;-3T I OSO. lOSlfc^ 

[0034] ±tE-7jU?7'l/ i7-yKiff©AUJ:t)M^»W 
TCOii^KUh. STA:^f>0 I S 0~O \%ll3-^h 

[^3] a= ( (01 SO) . (01 SI) ) 
b= ( (O 1 S2) . (O 1 S3) ) 
c= ( (O 134) . (O I S5) ) 
d= ( (O I S6) . (O I S7) ) 

20 ©MC^r-**). ffl;^)f> I OS 0. lOSiMJB^^Jt 
ij{Ca, ^SiJt^tcb. ^SiJti,K:c, B#Mtis(CdA^ 

[00 3 5] 05©j^SSfi?«r». v;l/9^7"bi'-t>-|ElSS?: 
ffll^Tte6-r. jR:^I^©«-^Affi;'3^-!-;':7Tfflf5 0 4. 
5 0 5©Atb;'3tSte=&5MtRA;'?<t-^ ( 1 S E L) -c^o 

^i^>CiK:cfc'9LS I©titg?:^L/TliS. 

©IStg^r^L-rfef]. A:t»f>^iili:tif>»*5j|fcc7i 

30 /est). v;U9'7 7>5'i^a>LS I K— i^iC^T^© 

i5iss^i:<^Tnt3;. imvin^^. n^mic-7)\,^ 

t>%. iS lSO'04«:*5i-^-5-7ji/g^7"Ui7-tM5i?g5, 4 
0 6. 4 0 7. 4 0 8Cc4B^f •Sm^'J')^;t©/cA© 

^ ■> H > L S I I^S*5l^fiKpJti6^cli^*sS> 5 c i !&7n U 
fcf!l3{i5S 5 ©HMJT^-S i-tx 

[0 0 3 6] 05©^sgf?!)©ic;ffl<tLr«. m«. IE 

40 ScfC^tjilnlSg (GLKGT) 5 OS©^^!^^^;!.?--?' 
LS I^r^^LfcO. MK;^<©litfe[slSg*W>7"'jy 

Atil;'3ffi(cffli^SCi«:J:-pT?gg^!iIIffiLS 1 

[0 03 7 ] c<DX')U-^^^(o-7)\,^y 7yt>u-3y 

BJf^o c©->;^7-A-c{i. S-rA:?3ffl-?8 0 1 A^6A 
50 :^3$ti/cTtai''{f-t^T>7"riiii@L/dt-9->7''J > 



n 

i7'^(DADC (TtVtf-TiyiiJl'^ik^) 8 0 2-02 

1t (LS I -A) 8 0 3~8 0 6«:A:^)-r^. f'v^V?' 
:7"Ui'f-8 0 3~8 0 6«> mbRUmeX'VmbfcT' 

;l/5'7'Ui7-»f8 0 3~8 0 QO&mMtZ t' y h-zJ-p© 
oi,>rfe-e©ffl:t)<DSifi«4-:>cD?I»[il!§ (LSI- 10 

B) 8 0 7-8 1 oic^jjitii. ^mnrnmoi- 

:f3f}^^itKl A-o<D-7)l^y'l'iy^ (LSI -C) 811 
~8 1 4{cA:t;$ti-5.. c©^;i'9':7"ui'-9-4)^5. m 

:/^^7•t^8 i i -8 i 4tp'^\iit)$titc2 > hiticDi^ 
•;7;U7'-:J?l3:-t^->7''J>i^^''{7"©DAC (rt?5?JV 

1 6(ctti;t?$ns. 20 
[0 03 8 ] ^D-y i'^^OWlSIlHlSS (LS I -D) 

ORES (O^^Vs ') fctoOv-:^ 7-A 'J -b m-^?: I 
RESA;'3Cc^l:tT, ■r-v;l/?-:7"Ui'1^8 0 3~8 0 6 

•en-en'^©';-fef nt-^oRESi. adcsoz'n 

CDi'P--'^fi-^OCKADCi> ■fv;Ug^7'Ui7-!^-8 0 

3~8 0 e^n^en^o^'ai* i7it-^ocKA0~3. 
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■So {iL'Atb:t/f>|^a<!:©LS I fet2l3f|5)D-C*^fc 
i*. iI©®aF*9ifK:j;ortt?i©^LS 19 14-9 
2 9 4>v;l-?-:/7>i'i^3>LS I iUrffiOLS I t 

[0045] 

tgI51!8ftfg©fi©LS I ^ia-rSCitc^cSfc*. 

[iaffi©ffi#?fSiW] 
g©— ^ifefi^iJ^r^-frT-p yt>mv$>?>, 

[m2] x2-t)mn^ov{^\^<D-mfj:mf>iii^7rst 

[03] LSI (CMOSy- hrn') ©lelSSH^nJ 
[04] *^H^(CfcW6v;l.^7r>i7iy3>LS 1 1^ 
50 [05 ] ^^BatCteWS-^Jl-^-^'Ui^it/T^VjUf-^'U 



15 

(117) S5©j|Jfe<?J{cfcwi,^;i/5^7"u*-;j-|ft^'P©iJ 

So 

[09] 08©->;^fA(D^f(I?:??;-r:^a •;;i7 0-C* 
S. 

[#-^©SiB^] 
1-4 ^tg[51li§ 
5 



(9) !t$S^8-2 04 1 2 8 

16 

4 0 1-405 ^tfelHlgS 

4 0 6~408 vJl/J^^'bi'l^ 

40 9 miXh'^'jVym 

4 11. 4 13 ^i■^A^a;'^^^'•:'7Tg^ 

5 0 1 v;l'?-7*Ui'^^- 
50 2 rv;U5^7'Ui'lf 

5 0 4, 5 05 ^f#A^i^*>'^''^7r^f 
50 7 3iR^;t)^<^'7r 
10 8 0 3-8 06 f'v;U?^-7'bi'1fLS I 
8 0 7-8 1 0 ?S#[5]il8LSI 
8 11-8 14 LS I 



7 



■7^ 



^ FunctionA ^ 



[01] 

7^ 



FunctionB ^ 





^6 ^A-f'-^P^-^^. 



rr 



FunctionC 



^ FunctionD ^ 



IDO 




IDI 




mz 


OD 


IDS 




A 


B 




y OSO 

► osa 

► 032 

OSm-Z 
OSm-l 



8 ^^tMi 



6 ia!RA:*j''^^7r 



[06] 



ICLK 



1030,1 



IS7NC 



OIS0,l,..-,7 Cy) 



IRES y 



\ 



(1) 



(B,b,c»d} 



2 



to M t3 



t6 



t8 



(10) 



#Pg¥8-2 04 1 2 8 



[02] 



lESO 



TBSl 



IKC OBC 



IS33 IE33 



130 


OCl 




ICO 


OSD 





ICO OCl 








(ei.MSC,CLKGT) 




ici ic2 OOO ica 




^3 4^0 J'S 







ICO 


OGO 


ISO 






mn 
mm 


OS 


0 ZSl 



oco 


ICO 




ISO 






TBI 


080 




OESO IBM 0E31 OSS ]E3« 0&32 DtST 



OES* 



m3] 



□ □□ 
□ 
□ 



□ 
□ 
□ 



□ 
□ 
□ 



□ 
□ 



□ □□ 



□ □□ 



□ □□ 



□ □□ 



□ □□ 
□ 
□ 



□ 
□ 

□ 



□ 
□ 
□ 



□ 
□ 

□ □□ 



(a> :/0-fc 3. T -/ yffiO J^'-f 1>-f X 
2.5DuaAC0LSI 



□ □ 
a 


□ o 


□ □ 


□ □ 


Q D 


□ □ 


D O 


□ □ 
O 


□ 
□ 














a 
□ 


□ 
□ 














□ 
□ 


□ 
□ 














a 
□ 


□ 

D 














□ 
□ 


D 
□ 














□ 

Q 


a 
a 














□ 
D 


□ 


□ a 


□ □ 


D □ 


□ □ 




□ □ 


□ 



tb) •:fV't7.7'y'/^oif^-f-(X 



(11) 



m^W-S~2 04 1 2 8 



34] 



\411 




A7 7 7S¥ 



ISELO ISELl ISEL2/IS 



(12) 



^ia¥8-2 04 1 2 8 



[05} 



1030 4 



OSYNC i 
ORDY 



/EES 

CLK 5YNCCLS 

4» O 



mo 



oim 



mi 



608 

607 



4 



(FuttctioDB) 

i 

CLK BYNCCLK 

4 t- 



OCLE 08YXCLK 
;0BE9 CLKOT 

ICLX IRB3 ISWC BTB 



t ■ 
■ ■ 



fiOS 



^ ^ a" 




I: 



► OISl 



505 
► 0IS7 



ISEL ICLK IB£S ISYNC I3TB fi06 



17] 



ICLK 



IBYUC 



0IS0,1 7 



lOSO.l 























\ 


/ ' 


/ X 


V 




(a,b,c,d) ( 


^ X 






























X 


X 


X • 


X 


X ' 


X ^ 


X 



















(13) 



*$IB¥8-2 0 4 1 2 8 



[08] 




OCKADC 



1 



LSI-D 



OCKDAC 



•7 ;> ^ 7 7 V 3 > L SI ^ ffi ^ X A ^ ^^J 



(15) 



!^M¥8-2 04 1 2 8 



(SDInt.G.' 

H 0 1 L 21/82 



F I 



This Page is Inserted by IFVV Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
[^FADED TEXT OR DR.A\VING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ /LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■. ^ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



